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Computerised-Sensing System for a Mini Bar 



The present invention relates to a dispensing system with at least one dispenser for articles 
that are available to be dispensed and a remote inventory control system for billing dis- 
pensed articles and/or administering the stock of the articles according to the preamble of 
claim 1. 

The invention has been developed primarily as a dispensing system for use in so called 
minibars consisting of a refrigerator and/or external non-refrigerated sections refrigerators 
of hotel rooms (so called mini bars) and will be described hereinafter with reference to that 
application. We would like to point out, however, that the invention is not limited to the 
particular field of use and it is also suitable for other dispensing devices and for use in other 
areas, whether those areas being private or common. 

A potential difficulty faced by hotel operators is that the mini bar services that are provided 
are usually run at a loss or a minimal margin. This arises from a variety of factors. It is not 
unusual that a customer is not charged for the articles consumed from the mini bar because 
the customer forgets to notice the consumed articles when checking out. Another aspect is 
that it is quite labour-intensive to keep a mini bar well-filled at all times. Therefore, a vari- 
ety of inventory control systems have been developed which enable a mini bar to communi- 
cate the dispense of goods to the central hotel computer. 

Early systems provided a number of individual stowing compartments within the mini bar, 
A stowage compartment receives one or more articles to be dispensed and is closed by a 
door. As soon as the door is opened, or, at least, as soon as an article has been dispensed, i.e. 
as soon as the stowage compartment is emptied, the selling price of the article is charged. 
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Such systems have not been very successful because most guests are reluctant to buy an 
article if it seems not to be possible to take an article away for a closer inspection without 
being charged for this article. 

Moreover, the manufacturing as well as the cleaning and the maintenance of a mini bar with 
a great number of individual compartments is time consuming. 

More sophisticated constructions, for example the construction known from WO 02/056265 
Al, do not use individual compartments but shelves providing special positions (e.g. in the 
form of deepenings) for each individual product to be dispensed. The bottom or the walls of 
the deepening are equipped with micro switches. The article presses down this micro 
switches as long as it rests in its position. After an article has been taken, the micro switches 
indicate that an article has been taken and sometime after this, the article is charged. Indeed, 
the guest has the possibility to take a product away for having a closer look at it and put it 
back if he caimot decide to buy the article. If the micro switches are installed in a hidden 
position, even the psychological barrier to take away a product can be avoided. 

Problems may be caused by the fact that the individual products to be dispensed have an 
individual shape or size. Consequently it is necessary to provide different deepenings for 
different articles - it is obvious that a bottle of champagne may need a different deepening 
than a little bottle of water or juice. Moreover, if it is desired to change the variety of arti- 
cles to be dispensed, it may become, as the case may be, necessary to replace one or more of 
the shelves supporting the switches. Finally, micro switches are delicate and it is labour in- 
tensive to clean a shelf with a number of deepenings and micro switches in case, for exam- 
ple, a beverage has been spilled. 

It is the object of the invention to provide a dispensing system avoiding the above- 
mentioned disadvantages. 

Accordingly, the invention provides a dispensing system with at least one dispenser for arti- 
cles that are available to be dispensed, preferably in form of a mini bar, an administering 
system for billing dispensed articles and/or administering the stock of the articles available 
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to be dispensed, or at least an interface to such administering system, said dispenser com- 
prises at least one store area, said store area allows the simultaneous storing of a plurality of 
different articles, whereby the articles can be removed and placed back after inspection by 
the customer without being charged the selling price of the articles, whereby the articles can 
be positioned freely in the store area, and whereby said store area is monitored by a detec- 
tion device which is able to detect, at least after a certain time, whether an article has been 
removed and which is preferable able to detect the identity of the removed article. In each 
case the detection will be independent from tlie position in said store area which has been 
previously occupied by said removed articles, whereby said detection device comprises a 
detection sensor arrangement that generates a signal enabling to calculate the removal and 
preferably the identity of said removed article and a data processing unit processing said 
signal by comparing it with storage data, thus determining only the removal of the said re- 
moved article or the removal and preferably the identity of said removed article for the pur- 
pose of billing and/or administering the stock of articles. 

A preferred embodiment of the invention provides that the detecting sensor arrangement 
comprises a store area carried by a means or means for measuring the load on the store area 
and a data processing unit that comprises means for comparing data of an actual load of the 
store area with data of a former load of the store area and means for identifying the dis- 
pensed article by means of load difference. 

Such a sensor arrangement works very quickly and reliable. The analysis of signals deliv- 
ered by load sensoring is easy and requires not too much data processing power. 

High precision load sensors are commercially available at low prices. Consequently the use 
of one or more load sensors allows to manufacture a dispensing system at competitive 
prices. 

It is preferred that the store area, monitored by load sensors, is three point beared, each bear- 
ing area or point carries a load sensor. A three point bearing i.e. a statically defined bearing 
makes it easier to determine the actual load of the store area as precisely as required. 
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An alternative preferred embodiment provides that the detecting sensor arrangement com- 
prises a pick-up equipment that suppHes a full or part of digital images, of the store area and 
the articles stored in the store area and it provides further that the data processing unit com- 
prises means for comparing data of an actual image of the store area with data of a former 
image of the store area and means for identifying the dispensed article by means of the dif- 
ference between the images. 

Such detecting sensor arrangement allows to a far extent the use of standard hardware. 
Moreover, a detecting sensor arrangement that delivers digital full image or images allows 
easily to realise a number of additional functions, e.g. the monitoring of the hygienic status 
of the dispenser or a remote default analysis, for example if an article is in an irregular posi- 
tion after being placed back by the customer or if a foreign item is to be detected - e.g. if a 
guest places one of his personal travel utensils (maybe a pill box or a sun blocker) in the 
mini bar in order to keep it cool. For such purposes the digital full image can be displayed 
on a central monitor. Thereby, a quick and easy checking by the service team is possible. 

Another preferred embodiment provides that the pick-up equipment is arranged above the 
store area so that it pictures the store area and the articles stored in the store area from 
above. The processing, i.e. the analysis of the picture is fasciliated if the picture is taken 
preferably from above and, dependent upon the storage depth, preferably from a central po- 
sition above the store area. 

Another preferred embodiment provides that the pick-up equipment is remote and takes the 
pictures of the store area by means of a mirror system or a glass fiber optics. Such construc- 
tion makes it possible to accommodate the pick-up equipment, which requires not only a 
little space at a convenient position. Moreover, it is possible to use one single pick-up 
equipment in order to monitor a plurality of store areas by means of a movable mirror sys- 
tem or a number of glass fiber optics which are alternatively connected to the pick-up 
equipment by an appropriate optical shunt. 

Another preferred embodiment provides that the detecting sensor arrangement comprises a 
light source illuminating the dispenser on demand, independently from the general illumina- 
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tion of the dispenser in order to enable the pick-up equipment to take a picture. Such light 
source makes it possible to take a picture while the housing of the dispenser is closed. It is 
thereby possible to take a picture without irritating the customer. Additionally, this makes 
sure that the customer does not disturb the process of taking a picture because the picture 
can be taken when the door is closed. 

Another preferred embodiment provides that the light source consists of one or more incan- 
descent light sources, preferably one or more diodes or an array of diodes. The use of incan- 
descent light sources avoids a generation of heat within the housing of the dispenser. This is 
especially important if the dispenser is a refrigerator. Moreover, diodes require only very 
little space even if the light soxu-ce consist of a plurality of diodes. A very uniformed illumi- 
nation can be provided if the diodes are arranged symmetrically at different places. That 
helps to avoid shadowing which might falsify the recognition of the articles stored. 

A further preferred embodiment provides that the detecting sensor arrangement comprises a 
plurality of sources emitting coherent light, preferably laser diodes, co-operating with an 
according number of light detectors, said light sources and said light detectors are arranged 
in such a way that the stored articles create a shadow image and that the data processing unit 
comprises means for comparing data of an actual shadow image with data of a former 
shadow image and means for identifying the dispensed article by means of the difference 
between the shadow images. 

Such shadow image can be analysed with less expenditure compared to the analysis of a full 
image. 

Another preferred embodiment provides that one or more light curtains that are provided in 
a number of different planes. It is advantageous if said planes are approximately perpen- 
dicular to the surface of the store area. The space above the store area is preferably limited 
in a manner that the articles to be stored in that store area cannot be stacked on top of each 
other. 
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Such construction avoids that one article may be shaded by another so that the shaded article 
cannot be properly detected. 

Another preferred embodiment provides that the detecting sensor arrangement comprises a 
Radio Frequency Identification-Scanner (RFId-Scanner) which is able to communicate with 
transponder labels (so-called smart tags) attached to the articles to be dispensed. The RFId- 
technology allows a very easy monitoring of each individual article labelled with a smart 
tag. Moreover, the RFId-technology is extremely fail-safe because articles not carrying a 
smart tag are ignored. 



Preferred embodiments of the invention will now be described with reference to the 
accompanying drawings: 

Fig. 1 shows an embodiment of the invention in general 

Fig. 2 shows a first embodiment of a dispenser for the inventive dispensing system in 
form of a mini bar with shelves beared on load sensors. 

Fig. 3 shows a single shelf module to be used by the said first embodiment of the dis- 
penser. 

Fig. 4 shows a second embodiment of a dispenser for the inventive dispensing system 
in form of a mini bar with cameras taking digital images of the store areas. 

Fig. 5 shows a third embodiment of a dispenser for the inventive dispensing system in 
form of a mini bar with light curtains monitoring the store areas. 

Fig. 6 illustrates details of the monitoring by light curtains. 

Fig. 7 shows another embodiment of the inventive system. 

Fig. 1 grants an overview over an embodiment of the inventive system in general. The dash 
dotted lines show a casing 2 of a dispenser 1 . The dispenser 1 comprises of one or more 
storing areas 3, may be in form of shelves, for displaying the goods to be dispensed. The 
storing areas 3 allow the simultaneous storing and display of the articles to be dispensed. 
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To each of the store areas 3 a detecting sensor arrangement 4 is assigned that generates a 
signal enabling to calculate the removal and the identity of the removed article. The calcula- 
tion is done by a data processing unit 5 which may be comprise a number of components 5a, 
5b, 5c, 5d, 5e, 5f. Said components may be fully or partially integrated into the housing 2 of 
the dispenser 1. As far as the embodiment shown by Fig. 1 is concerned, all components of 
the data processing imit are integrated into the housing 2 except for the central communica- 
tions module 5e and except for the central processor base station 5f. In this embodiment, the 
central processor base station 5f is substantially involved into rocessing the signal stored 
data. Thus the removal and the identity of a removed article can be determined for the pur- 
pose of billing and/or administering the stock of articles. The administering system may be 
- for example - managed by the central processor 5f, otherwise the processor will commu- 
nicate with the administering system via an interface 6. The central communications module 
5e may be integrated into the casing 2 of the dispenser. Altematively, it can be mounted in 
the room or in the floor in front of the room. In this case, one or more dispensers are served 
by the central communications module 5e. 

Fig. 2 shows a first embodiment of a dispenser for the inventive dispensing system. The 
dispenser 1 has a box-like casing 2. That casing is preferably closed by a door 2a. 

Such dispenser may be used for a variety of purposes in different fields of industry. Espe- 
cially in the field of hotel industry such dispenser could be, for example, a mini bar, a cup- 
board or a part of a bathroom cabinet fitted with a mirror. In this last case the dispenser will 
dispense different kinds of toilet articles like bath foam, perfimie, tooth paste and the like. 
Preferably the dispenser is a mini bar. Then casing 2 comprises a refiigerator unit (not 
shown). 

Hereinafter it shall be assumed that the dispenser is a mini bar for the purpose of demonstra- 
tion. 

This embodiment makes use of a detecting sensor arrangement 4 which is based on the prin- 
ciple of load detecting. For that purpose the dispenser is equipped with one or more store 
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areas 3 in the form of shelves resting on high precision load sensors as described hereinafr 
ter. 

At first, reference is made to Fig. 2. The dispenser shown there is equipped with two shelf 
modules 7. However, dispensers with only one or more than two shelf modules 7 can be 
realised, too. The shelf modules 7 are supported by the side walls of the casing 2 by means 
of suitable girders. The casing 2 comprises preferably an electronic door lock 8 and an elec- 
tronic door catch 9. The electronic door lock and catch include optionally a sensor module 
which signalises whether the door is presently open or not. 

All necessary electronics is preferably mounted in a separate compartment on the backside 
of the casing 1 of the mini bar (not shown). However, this separate compartment can be on 
the underside, top or sides where it is convenient. Preferably a mini bar mxxst be as silent as 
possible under operation. Therefore the electronics may be mounted on a heat sink which 
comes directly into contact with the cool inner refhgerator compartment. That way it is very 
easy to provide a sufficient cooling of the electronics without using a fan, which inevitably 
produces some noise. 

The shelf module 7 provided for this embodiment is shown in Fig. 3. 

The shelf module 7 consists of the shelf plate 10. The shelf plate 10 may rest on an optional 
shelf frame 1 1 . By means of such shelf firame 1 1 the shelf module 7 can be designed as an 
integral unit which can be inserted into and removed fi'om the mini bar with little effort, for 
example in order to vary the positioning of the shelf module to suit the differing heights of 
articles. However, the shelf module can be a solid part of the casing, too. 

The shelf frame 11 is equipped with preferably three high-precision load sensors 12. To 
each side of the preferably "C"-shaped shelf frame 1 1 (the frame has an open side which is 
turned towards the door opening) one load sensor is attached. The shelf plate 10 is beared on 
said three load sensors 12. If only three load sensors are used, the expenditure with respect 
to the data processing is kept as low as possible. However it is not excluded to use four or 
more load sensors per shelf The shelf plate 10 contacts the housing 2 only via the load sen- 
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sors 12. No other contact can be found between the shelf plate 7 and the housing 2. The 
shelf plate 10 has a rigid design so that there is practically no wind or warp, even if the shelf 
plate is charged by the maximum load being admissible. Preferably, the shelf j&ame 1 1 (as 
far as optionally provided) has a very rigid design, too. For the sake of completeness, it has 
to be mentioned that it is alternatively possible to bear the shelf as shown by fig. 3a. This 
construction uses an alternative shelf plate 10 which is fixed to the housing of the mini bar 
via a two ai*eas 10a. The flexible areas 10a carry at least one detector 12, each. The load 
detectors 1 2 accomplish the load detection for example by measuring the elongation of the 
flexed areas 10a, i.e. the load detectors are resistance strain gauges in this example. 

The shelf plate 10 has no specific locations for articles. Preferably the shelf plate 10 has an 
even surface which makes the cleaning easier. The edges of the shelf plate facing towards 
the inner surfaces of the housing 2 should carry suitable spacers, for example railings (par- 
tially shown by Fig. 3a). Such railings avoid that articles may be positioned in such way that 
they come into fiictional contact with the walls of the housing 2 or the door 2a. 

The signal generated by the load sensors 12 is fed to a data processing unit 5 (not shown by 
Fig. 2). The data processing unit 5 is part of the detection device. The data processing unit 
may fully or partially be integrated into the casing 1 of the dispenser or it may be fully ar- 
ranged remote. Based on the signals of the sensors 12, the data processing unit 5 is able to 
calculate the present weight of the shelf load and to compare it to the previous weight of the 
shelf load and for the more simpler system where the article is not recognised or defined, the 
signal generated is simply to qualify that there has been a change of state and something has 
been removed from the shelf plate. 

The load sensors 12 are of any suitable type commercially available. 

Preferably the signal of the load sensors 12 is compensated with respect to variations of the 
operational temperature of the sensor or its surrounding. 

If sensors 12 with a very high precision are used, the system becomes as convenient and as 
fail-safe as possible. This is because nefirly all different kinds of goods to be dispensed by a 
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mini bar have, due to the different types of packages or bottles, a sufficient difference in 
weight, even if the nominal contents or the nominal weight is identical. Typically a 0,75 1 
champagne bottle itself has a different weight than 0,75 1 a wine bottle. Even the different 
types of 0,75 1 or 0,25 1 wine bottles have a different weight. The only thing which has to be 
done in order to operate such a system using high precision sensors properly, is to control 
the effective weight of the products to be dispensed from time to time. In doing so, errors or 
any malfunction of the system due to modifications of the packing (in the meantime intro- 
duced by the manufacturer) can be avoided. For that purpose, the system may have a central 
scale (not shown). Such scale is preferably a kind of "smart scale" connected to the data 
processing system 5. That way, the system is able to learn about the statistical range of 
variations for the weight of each individual type of product. This improves the reliability of 
the system because the system will be able to better determine the identity of a product even 
if the weight of this individual product shows shght differences in the nominal weight of 
such a product — for whatever reason. 

If it is desired to use less precise and therefore less costly sensors 12 it might be necessary 
to tune the range of products to be dispensed by the system. In other words, the operator of 
the system will in such case have to make sure, that there are no different products which 
have only such a slight difference in their nominal weights (or, more precise, in their possi- 
ble range of real weights, see above) that the signals delivered by the sensors are not suffi- 
cient in order to differentiate between said products. At least the operator has to make sure 
that the pricing of such products does not differ. It is advantageous, to equip such system, 
too, with a scale connected to the data processing system 5 . Such "smart" scale may sup- 
port the operator to tune the system by generating at least a warning if the weight of one 
type of product comes too close to the weight of another type of product (or, maybe, a com- 
bination of two other types of products and vice versa). 

If it is desired to distinguish between different types of products having no sufficient differ- 
ence in weight (like standardised 0,5 1 bottles containing different kinds of beer) stickers or 
tags comprising a mass body may be fixed to such products. 



The invention allows to realise a very low cost system, too. Such a low cost system uses 
very cheap sensors which may have a remarkable measuring inaccuracy. Such sensors may 
not be able to detect reliably whether a bottle of beer with an overall weight of 520 grams or 
a bottle of juice with an overall weight of 526 grams has been removed. However, this is not 
necessary if the mini bar's equipment with articles to be dispensed is tuned accordingly. It 
could, for example, be taken into consideration to display nothing but articles having a 
clearly different weight and the uniform price "A" on the lowest shelf and to display nothing 
but articles having a clearly different weight and the uniform price "B" on the next higher 
following shelf. As soon as the detection device signalises that one ore more articles have 
eventually been taken away from one of the shelves, the guest is charged with the uniform 
price "A" for these articles. This may occur even if the guest has put the concerned articles 
back on the other shelf with articles having the imiform price "B". In this case, the guest 
will complain that he did not consume the charged articles. This will be checked and if the 
guest is correct, the bill will be corrected accordingly. Even such a simple system ensures 
that the guest will not leave without being charged for consumed articles. It needs not to be 
mentioned that such a tuning works even better if each individual shelf carries nothing but 
identical articles. However, systems which are able to perform a reliable and sensitive detec- 
tion and charging (indifferent on which of the shelves an article may have been put back) a 
preferred as compared to systems which perform a combination of the detection of individ- 
ual goods and of the mere detection that an access or a removal has taken place. 

Preferably, the system together with the integrated detecting device is basically operated as 
follows (regardless whether it is a "high end" or a "low cost" system): 

Before starting the system, it is initialised. That means that all different types of products, 
their nominal weight (or, preferably, the possible range of their weight) and their price are 
entered into the data processing system 5. If necessary the range of products to be dispensed 
is tuned as already described. Next at least one dispenser 1 is filled up. Preferably the person 
filling the dispenser 1 enters the type and the number of articles into the data processing 
system 5 or, at least, it enters into the system that the dispenser 1 is correctly filled up. To 
simplify the data input, the use of a commercial bar code scanner may be used. However, 
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this is not compelling. The system itself may detect the initial load of the dispenser 1 by a 
cycle as described hereinafter. The system is ready now. 

Basically the detection works as described in the following: 

If the guest removes a product from the tray 10 the load sensors 12 signalise a different 
load. The set of signals of the load sensors 12 or the weight of the shelfs load calculated 
therefrom or an intermediate data for calculating the shelf s load (hereinafter indiscrimi- 
nately "the load data") is stored. The present load data is compared to formerly stored load 
data. Thereby the difference in the shelf s load and the identity of the product producing 
said difference can be calculated. 

Such system needs no shelf having special storing areas (for example deepenings) for the 
individual articles in order to detect a removal or a placing back of articles. Consequently, 
the guest has the possibility to remove articles temporarily for the purpose of a closer look 
at these articles without being charged and without having to make sure that the article is 
placed back correctly if there is no intention to buy it. 

A number of optional measures may be provided in order to improve the detection. 

At first it is recommendable not to operate the detection system at all times. It is sufficient if 
the detection device is activated as soon as it can be expected that the guest will remove a 
product. Appropriate means for activation are, for example, a door switch, an electronic 
door lock and sensor module 8, 9, a motion detector or the load sensors itself if the detecting 
device is of a sufficiently quick kind. 

It may be advantageous to operate the detection system from time to time even if it can not 
be expected that the guest will remove a product. Thereby one may, for example, compen- 
sate disturbing effects caused by fluctuations of temperature within the refrigerator com- 
partment. For that purpose a timer may be provided which operates the detection system 
from time to time in order to refresh the load data stored. The frequency of activation and 
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the length of time delay before the next automatic activation may be adjustable, preferably 
by remote commands. 

Moreover, an improved detecting system will be able to realise, as soon as it is activated, a 
very quick signal detection (and processing or data storing if necessary), so that it is possi- 
ble to calculate from the ftinction of load / time whether one article or two or more articles 
(even if quickly one after another) have been removed. Thereby it is avoided that problems 
may occur if the combination of two or more articles h£is the same weight as another article 
or a combination of other articles. 

More simple systems may not be powerful enough for a ciurent real-time detection when 
activated. Such systems start the detection as soon as it can be assumed that the guest turned 
(for that time) away from the mini bar. For that purpose, a detection cycle is carried out not 
before lapse of a predetermined time or not before a trigger signal was received. An appro- 
priate trigger signal may be, for example, generated by the door sensor - as soon as the 
guest has closed again the door of the mini bar, it can be assumed that he turns away from 
the mini bar for that time. Consequently the detection whether an article has been removed 
or placed back (or whether "nothing happened") can be started now, maybe after a certain 
lapse of time 

Fig. 4 shows a second embodiment of a dispenser for the inventive dispensing system. 
Again the dispenser 1 is — for purpose of explanation - a mini bar with a box-like casing 2 
closed by a door 2a. 

Here, the mini bar has two store areas 3 in form of shelves 10. However, a different number 
of store areas is possible. Above each shelf 10 there is a pick-up equipment 13 in form of a 
digital camera. Depending on the distance between two following shelves 10 or a shelf 10 
and the top 14 of the casing 2, it may be necessary to provide not only one but two or more 
cameras for monitoring the whole store area 3 of one shelf 10. Preferably the camera is ar- 
ranged in a centre position. However, different positions are possible. For example if the 
store area is very narrow so that (for example) only one single row of bottles can be dis- 
pensed, the caiTiera may be arranged in a lateral position. Advantageously the lens and/or 
image detector of the camera are situated in an approximately horizontal plane. The camera 
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is of a high quality. It supplies digital images suitable for a computerised analysis. The cam- 
era uses preferably the visible spectre of light for taking pictures. Ahematively, the digital 
image or images may be infrared. Especially in the fridge compartment of a mini bar it is 
possible to take pictures using radiation in the infrared spectre. This is because the con- 
denser, usually mounted to the back of the fridge compartment, is a heat sink. Articles 
placed in the front of the heat sink shadow the heat sink so that a characteristic infrared im- 
age is generated. 

Appropriate cameras are commercially available. 

If the camera is not of an infrared-type, appropriate light sources are provided which are 
energised at least as long as the camera takes a picture. The light sources make it possible to 
take a picture even if the door of the mini bar is closed. It may be advantageous to create the 
light source with a number of light-emitting diodes 15 This diodes 15 are not concentrated 
at one point but distributed over the lower side of the next following shelf or the roof of the 
casing 1, So that they provide a very uniformed illimfiination of the stored articles. A shad- 
owing, which may falsify the recognition of the articles stored, is avoided. Additionally di- 
odes provide no unwanted heat in the fridge compartment. In the same manner diodes are 
provided over the inner surface of the top 14 of the casing 2 (not shown). 

Appropriate data processing programs for analysing digital images in order to detect the 
presence or the absence of different (rather simple) circular or square items are conraier- 
cially available. Such programs can be used here. Due to the fact that the camera (of the 
constmction shown by Fig. 4) is arranged above the controlled shelf it "sees" the character- 
istic circular or square profile of each individual bottle or box to be dispensed. This rather 
simple but however characteristic profiles allow a sufficient determination of the individual 
articles to be dispensed by means of image analysis. An important point is that in most cases 
the guest only removes one single article from the mini bar whereas all other articles keep 
their position. Therefore it is preferably possible to superpose a newly taken image and a 
stored image so that wide areas of the newly taken image - namely those areas which re- 
mained unchanged compared to the stored image - can be faded out quickly, i. e. such areas 
need not to be analysed in detail because it can be detected without closer analysis whether 
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a picture of an area remained unchanged. A labour-intensive, detailed analyses of the full 
image is only required if the mini bar has been refilled or if the guest disarranged not only 
one (or maybe two) but a greater number of articles. 

In order to reduce the hardware power required for the image analysis it is recommendable 
to tune the choice of products to be dispensed by the system, hi other words, the operator of 
the system should pay attention, that there are no different products which have nearly the 
same profile. At least the operator has to make sure, that the pricing of such products does 
not differ. 

It is advantageous, to equip such system with an additional camera at a central work place 
for classifying the profile of all articles in advance (not shown). Such camera may be di- 
rectly connected to the data processing xmit. It provides the system with initial data for the 
profile of each article to be dispensed. Such camera supports the operator in tuning the sys- 
tem - the camera makes it possible that the system generates at least a waming if the profile 
of one type of product comes too close to the profile of another type of product. If, for ex- 
ample, the diameter or the profile of a bottle of orange juice is nearly identical to the diame- 
ter or the profile of a bottle of wine then an orange juice in another type of bottle has to be 
chosen. The colour and more detailed information of the articles may also be assessed to 
differentiate between articles. 

In order to realise a rather simple but - firom the viewpoint of price — competitive system, a 
similar strategy as described in the foregoing paragraphs for the system using load sensors 
may be used here, too. This means that each individual shelf carries nothing but identical 
articles. It is not too difficult to detect precisely the absence of individual articles out of a 
niunber of identical articles. The guest will be charged as soon as the final removal of an 
article from one shelf will be detected. The guest may have put this article back to another 
shelf displaying articles. However, the detection device of this shelf ignores the "unknown" 
article. 

The xmjustified charge will be corrected upon complaint by the guest. That way it is made 
sure that the guest will not leave without being charged for the consumed articles. 
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Preferably, the system together with the integrated detecting device is basically operated as 
follows (regardless whether the system is a "high end" or a "low cost" system): 

Before starting the system, it is initialised. That means that all different types of products, 
their profile and their price are entered into the data processing system 5. If necessary the 
choice of products to be dispensed is tuned, as already described. Next, at least one dis- 
penser 1 is filled up. Preferably, the person filling the dispenser 1 enters the type and the 
nxmiber of articles into the data processing system 5 by various means or, at least, it enters 
into the system that the dispenser 1 is correctly filled up. However, this is not compelling. 
The inventive system may detect the initial load of each dispenser 1 itself by a circle as de- 
scribed hereinafter. The system is ready now. 

A real time image analysis is hardly possible by now. Appropriate means, for example a 
door switch, an electronic door lock and sensor module, a motion detector or a load detector 
detect activities of the guest with respect to the mini bar. The detection cycle itself is started 
as soon as it can be assumed that the guest tumed (for that time) away from the mini bar. 
For that purpose the detection cycle is carried out not before lapse of a predetermined time 
after first activities of the guest have been detected or, preferably, not before a trigger signal 
was received. An appropriate trigger signal may be, for example, generated by the door sen- 
sor - as soon as the guest has closed again the door of the mini bar, it can be assumed that 
he tums away from the mini bar for that time. Consequently the detection whether an article 
has been removed or placed back (or whether "nothing happened") can be started now. For 
that purpose the camera takes a digital image. This image is analysed by an appropriate 
software installed in the data processing system 5 so that the characteristic profiles of the 
individual articles are detected. The results can be compared to the stored results of the 
analyses of a prior image. 

It may be advantageous to operate the detection system from time to time, even if no inter- 
vention by the guest has been detected. Thereby, one may, for example, compensate more or 
less slight displacements of individual articles caused by vibration of the chiller (if the mini 
bar should have one) or by some kind of external vibration or shock for example. For that 
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purpose a timer may be provided which operates the detection system from time to time in 
order to refresh the data stored. The frequency of activation and the length of time delay 
before next automatic activation may be adjustable, preferably by remote commands. 

Figs. 5 and 6 show a third embodiment of a dispenser for the inventive dispensing system. 
Again the dispenser 1 is - for purpose of explanation - a mini bar with a box-like casing 2 
closed by a door 2a. 

The mini bar has two shelves 10 and three store areas 3. It does not need to be mentioned 
explicitly that the number of shelves and store areas can be varied from one to a plurality. 
The walls confining the store areas 3 , respectively shelves 10, carry a plurality of laser 
emitter heads 16 and digital detector heads 17, whereby each wall may carry emitter heads 
16 as well as detector heads 17. Preferably, the storing area 3 of the bottom and the storing 
area 3 of each shelf 10, as well as the down facing side of each next upper shelf 10 and the 
top wall carry emitter heads 10 and detector heads 17, too (not shown). At least the emitter 
heads and/or detector heads installed in the storing areas 3 may be protected against the spill 
of liquids by a sealed pane of transparent material like glass or appropriate plastics. 

Thereby, a three dimensional curtain of laser beams can be obtained. Preferably, not indi- 
vidual emitter and detector heads are used but prefabricated circuit boards comprising array 
of heads each. 

If the distance of the single laser beams (i. e. the density of the curtain) is chosen in an ap- 
propriate manner it becomes possible to detect the individual articles by means of their 
characteristic shadows, as roughly sketched in Fig. 6. 

The analysis of the shadow image is performed under application of the general methods for 
analysis of digital images. The signals of the plurality of detector heads supply actually 
nothing else then three digital images - even if these images are composed of a rather small 
number of big "pixels" each. Exactly this is an important advantage of this embodiment. A 
rather limited power of the hardware is sufficient, even for a quick analysis of the shadow 
image. 
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The basic principles of this third embodiment of the dispenser and of the second embodi- 
ment of the dispenser are similar to a far extent. Therefore, the above given description of 
the mode of operation for the second embodiment (comprising all hints conceming the 
mode of operation) applies accordingly to this third embodiment. 

An alternative embodiment (not shown) may use a detecting sensor arrangement which 
comprises a Radio Frequency Identification scanner (RFId-scanner) being able to communi- 
cate with transponder labels (smart tags) attached to the articles to be dispensed. The scan- 
ner is activated as soon as an access to the mini bar is detected, for example by the door 
switch. 

It is preferred to moimt the RFId-Scanner close to the opening to the housing of the store 
area so that each transponder label that passes the opening enters into communication with 
the RFId-Scanner. Alternatively, it is possible to dimension and to locate the RFId-Scanner 
in a way that it monitors, when activated, the complete internal space of the housing of the 
dispenser. In this case it is advantageous if the housing and the door shields the RFId- 
Scanner as soon as said door is closed. Thereby, it is ensured that a transponder label which 
is outside of the housing of the dispenser is not monitored anymore as soon as the door of 
the dispenser is closed. A detecting sensor arrangement using a RFId-scanner is very fail- 
safe. A special advantage is that such a system allows the guest to store his personal travel 
utensils (like medicaments or even his own beverages like a can of Coca-Cola) in the mini 
bar without running the danger to irritate the detection system. 

Moreover, such a system allows to dispense articles at different prices which have an identi- 
cal or very similar profile and/or at least nearly the same weight. 

It is preferred that the final detecting sensor arrangement comprises a combination of two or 
more different types of sensor arrangement, for example a load detecting sensor arrange- 
ment and a sensor arrangement based on RFId-technology or a sensor arrangement screen- 
ing by taking a digital full image. Such a combination improves the reliability of the final 
detecting sensor arrangement. Moreover, such detecting sensor arrangement offers im- 
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proved protection against circumvention, for example by placing back an empty bottle, a 
bottle filled with water or a bottle of cheap champagne bought in the supermarket. In order 
to give an illustrative example: A detecting sensor arrangement based on load detection pro- 
tects against the placing back of empty bottles and an added detecting sensor arrangement 
based on RFId-technology protects against the exchange of bottles. 

For more details with respect to the organisation of a dispenser or mini bar according to one 
of the discussed embodiments again reference is made to fig. 1 . Preferably, each store area 3 
comprises its own detecting sensor arrangement 4 and an own communications module 5b. 
The data generated by the sensor arrangement 4 is processed by a communications module 
5b into a form suitable for transmission to the main controller 5c integrated into the dis- 
penser. The communication between the sensor arrangement and the main controller may be 
wireless. That makes it easier, to change the position of the individual store areas 3 realised 
as shelves 10 for example, if desired. 

As shown by Fig. 1 the main controller comprises a clock circuit, a control logic, an op- 
tional comparator circuit and a settable timer logic circuit. The main controller is linked to 
an access door switch, a refill/reset button, a temperature controller and a lock and status 
circuit and other sensor and data facilities. 

Each dispenser 1 is (for example by a controller commimications module 5d) connected via 
a central communications module 5e to the central processor 5f. The connection between 
the controller of the dispenser 5c via 5d and the central communications module 5e takes 
place over a modem (wireless) communications method, for example a radio fi-equency 
channel (that may be the hotel aerial system). The central commxmications module 5e is 
connected with the central processor 5f by modem communications methods as a TCP/IP 
(MATV) system, a cable data network or even a wireless radio firequency system. (From the 
viewpoint of costs, a cable data network system is preferred.) 

A wireless communication of the controller 5c and 5d of the dispenser and the central com- 
munications module 5e facilitates the emplacement of the dispenser, especially if it is a mini 
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bar - the mini bar can be placed wherever it is desired, without regard to the existence of a 
communications cable. 

It is possible to use one central commimications module 5e in order to connect a group of 
dispensers 1 to the central processor 5f. An example for this may be a hotel system, where 
one or more (two or more) mini bars or dispenser may be installed in one or more rooms (a 
mini bar) and, may be, a dispenser for toilet articles are installed per suite. Such system is 
shown by Fig. 7. 

The interplay of the individual dispenser 1 and the central processor 5f will be explained 
subsequently on the basis of a mini bar equipped with a detecting sensor arrangement 4 
comprising a digital camera. 

For the image analysis a powerful hardware is required. Therefore the image analysis is 
preferably not performed by the individual mini bar itself. 

Upon activation the mini bar takes an image of the store area 3 to be monitored. The data of 
this digital image is transferred to the main controller 5c. There it is collated and preferably 
assessed whether there has been any change or not. If a change is detected, the data is proc- 
essed into a form suitable to be transferred to the central processor 5f. Optionally the infor- 
mation "no change", if there is none, can be generated and transferred to the central proces- 
sor 5f. 

The transfer to the central processor 5f can be done at once or from time to time upon re- 
quest of the central processor 5f. The central processor 5f processes the information "no 
change" or analyses the received data by comparing it with the stored data of a formerly 
taken image. The removed or placed back articles are identified so that the administering 
system for billing and/or administering the stock of articles available to be dispensed can be 
provided with according data. 

The data of a formerly taken picture (it does not necessarily have to be data of the last pic- 
ture taken) is cleared, the data of the newly taken picture is stored in order to allow a com- 
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parison with the data of a subsequently taken picture. If it is - for whatever reason - not pos- 
sible to identify the removed article, a message is generated, that the concerned mini bar has 
to be assessed by the service team. 

Especially if the dispenser 1 is equipped with a detecting sensor arrangement 4 requiring 
less data processing power, it is possible that all or at least the major part of the data proc- 
essing is managed by the individual dispenser itself. 

An example may be a mini bar equipped with a detecting sensor arrangement 4 using load 
sensors. 

The processing of the signals delivered by the load sensors is rather easy. Therefore the 
main controller 5c of the mini bar manages all data processing. The central processor 5f 
provides the main controller 5c with all information required to calculate the identity of the 
removed goods as well as the weights of the different goods to be dispensed. As soon as the 
removal of an article has been detected the main controller 5c determines the identity of the 
removed article by comparing former load data to present load data. For the simpler system, 
the removal of one or more articles denoting a change of state will be recognised. The in- 
formation that an article has been removed (or placed back) may be transferred to the central 
processor 5f at once or from time to time upon request of the central processor. If it is - for 
whatever reason - not possible to identify the removed article, a message is transferred to 
the central processor 5f that allows to generate the message that the concerned mini bar has 
to be assessed by the service team. 



